Decidability of the finite power property for regular languages.
L ⊆ A * definable by a finite automaton Equivalently, recognizable by a finite semigroup S:
Operations on languages: 
Classical Solutions
Simon:
automata with weights in the semiring (N ∪ {0, ∞}, min, +)
Example:
automaton for L + with weights:
Hashiguchi: direct combinatorial argument on automata based on the pigeon hole principle Let us uncover the algebraic background of Hashiguchi's argument.
First steps: Kirsten 2002
Some Basics on Structure of Finite Semigroups
Green relation J S : equivalence relation associated with ≤ J S s J S t ⇐⇒ generate the same ideal of S ≤ J S determines a partial order of J -classes
Example of a Syntactic Monoid
K and L recognized by the monoid:
).
Algebraic Characterization of the FPP Theorem: The following conditions are equivalent:
1. L has the FPP.
3. Every regular J -class of T contains some element of τ (L). Monoids Defined by Confluent Deletions The FPP for rational languages in free groups is decidable.
(involved reduction to boundedness of distance automata)
A Generalization
Theorem: The FPP is uniformly decidable for rational languages in finitely generated monoids defined by a confluent regular system of deletions.
Rational monoids:
• regular languages behave as in A *
• can be algorithmically manipulated
The characterization of the FPP holds for monoids M satisfying:
1. Well defined length of elements:
3. {0} and {1} are regular.
Proof of the Generalization
We construct for each regular language L ⊆ norm(A * ) a different rational monoid satisfying the previous conditions. 
